Some Aspects of Sleep in Man
Some aspects of sleep in man have been studied objectively, using polygraphic techniques to record, at the same time, cerebral activity, respiratory function, movement of the eyeballs and muscular activity. Dement & Kleitman (1957) proposed a classification of stages of sleep which was found fully St Kales 1968 ). The first four of these stages, or phases, occur during socalled 'slow' or non-REM (rapid eye movement) sleep; the fifth phase is called paradoxical or REM sleep (Fig 1) . The A schematic representation of the successive stages of sleep and their duration shows a characteristic pattern (Fig 2) . Considerable differences exist between the mean and extreme durations of each individual stage of sleep (Table 1) ; the average falls within rather broad limits. Sleep lasts on average from 7 to 8 hours in man, but this varies greatly between individuals. Some people (so-called 'healthy insomniacs') sleep no more than 3-5 hours a night and yet feel no need for a longer rest (Jones & Oswald 1968 ). We examined one 'healthy insomniac' who slept a total of less than 3 hours a night; he was deprived of sleep for 36 hours, after which he slept for less than 6 hours, thus compensating in proportion to his daily need (Lugaresi et al. 1969) .
Objective determination of the depth of sleep is difficult because of variability in the effects of stimuli of diverse nature and intensity ). However, the threshold of awakening to an auditory stimulus is relatively lower both in Phase 2 and in REM sleep than in Phases 3 and 4 (Goodenough et al. 1965 , Rechtschaffen et al. 1966 . It decreases in the last hours of rest in comparison with the early ones independently of the sleep phases. The threshold of awakening is also subject to wide individual variations . In REM sleep, awakening is immediate with an instantaneous contact with the environment, while in Phases 3-4 it is often accompanied by a more or less protracted phase of mental confusion (Broughton 1968 ).
Individual Factors Modifying
the Characteristics ofSleep Age has a strong bearing on the duration and structure of sleep: the newborn baby sleeps from 15 to 18 hours a day; wakefulness, REM sleep and non-REM sleep follow each other in short cycles of similar duration. Typical sleep features appear only toward the third or fourth year of life. In the very old the number and duration of night wakenings increase, while the duration of Phase 4 decreases (Passouant et al. 1965 , Agnew et al. 1967 , Kales et al. 1967 , Kahn & Fischer 1969 .
Man differs from other animals in that he voluntarily adopts habits which conflict with his own needs. He may drink even when not thirsty, or work or make love even when he might otherwise feel like resting. These and other bad habits may impinge on sleep patterns; a drinking spree, for instance, reduces markedly the percentage duration of REM sleep (Yules et al. 1967 , Greenberg & Pearlman 1967 , while the abrupt withdrawal of alcohol from a chronic alcoholic may produce a persistent insomnia (Gross et al. 1966 , Johnson et al. 1970 ). In subjects accustomed to the use of sleeping pills, the sudden withdrawal of the drugs may produce a considerable increase in REM sleep and insomnia for weeks or even months (Oswald 1969 , Kales et al. 1969 ).
The Study ofMental and Motor Activities During Sleep All subjects remember dreams more easily when awakened from REM sleep than from other phases; this led to the suggestion that dreaming 2 3 Section of Comparative Medicine 175 was a typical event of REM sleep (Dement & Kleitman 1957) . Recent work has modified this hypothesis; mental activity is present throughout the duration of sleep but has a thought-like content, and is vaguely remembered, in so-called 'slow' sleep. During REM sleep, instead, there is a sharp recall on awakening of what is called a dream (Foulkes 1962 , Rechtschaffen et al. 1963 . In other words the differences between REM sleep and non-REM sleep are less important than was originally thought.
In addition to the muscular relaxation and rapid eye movements typical of REM sleep, other motor phenomena may occur during sleep, such as:
(1) Partial inyoclonic jerksrapid, short and asynchronous muscular contractions affecting mainly the fingers or toes, and the face. These are abundant in REM sleep and in Phase 2.
(2) Massive myoclonic jerkssudden muscular contractions involving a larger portion of the body, predominantly the axial and flexor muscles. These jerks are often accompanied by intense autonomic activity and by a partial or complete awakening, sometimes accompanied by a feeling of anguish. They are relatively rare phenomena and almost always appear in the early phases of sleep. In syndromes with characteristic myoclonic contractions in the course of falling asleep and during sleep ('restless legs' and nocturnal myoclonus), muscular twitches similar but not identical to the massive myoclonic jerk may recur so frequently that falling asleep and sleep are grossly disturbed. At times, such massive myoclonic jerks become periodic, making their appearance about 2-3 times per minute (Lugaresi et al. 1968 ).
(3) Global body movements: These are rather slower contractions than the jerks, involving the entire body or most of it. They either precede or follow REM sleep, rarely appearing in other sleep periods.
(4) Mimic andgestutral movements (smiles, moans, groans, grimaces, rubbing and scratching of the face and of the genitalia, &c.): These are fairly common and may appear during all phases of sleep; they do not coincide with any particular changes in the EEG.
Autonomic Phenomena
During sleep the pulse slows down, arterial pressure decreases and breathing is less deep. During REM sleep, in particular, it is possible to observe sudden and transitory modifications in both cardiac and respiratory rate and in arterial pressure. These modifications, which are part of REM sleep, are common to man and other animals (Snyder 1967) . In man, while falling asleep and during light sleep, there are some oscillations in arterial pressure, pulmonary pressure and breathing. These last for about half a minute. The oscillations of both systemic and pulmonary arterial pressure may or may not be associated with periodic respiration . These oscillations in pressure, respiration and motor activities arising during the night's sleep suggest some periodic fluctuations in the excitatory state of some structures in the central nervous system which simultaneously regulates all these functions. In man the phasic modifications of arterial pressure in REM sleep usually consist of abrupt steep rises ).
